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Three Dimensional Thermal-Elastic Plastic Analysis of GMAW
Considering the Melting of Weld Bead
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Abstract

Welding is essential in ship production since welding is very popular method for
joining two or more metals. However, welding causes residual stress and
distortion and these give a bad influence to the structure strength and assembly of
ship blocks.
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Therefore, prediction and treatment of residual stress and distortion is a key to

accuracy control in shipyard. In this paper, a computational procedure, based on
thermal-elastic -plastic 3-dimensional FEA, has been suggested to simulate butt

and fillet welding process. In the simulation process, temperature distribution at

each time step is obtained by heat transfer analysis and then thermal deformation

analysis is done with obtained temperature distributions to find the residual stress

and distortion. In heat transfer analysis, enthalpy method is used to realize phase

change at melting temperature. Also element birth and death method is used to

simulate adding of weld metal in both heat transfer analysis and thermal elastic

plastic analysis. The proposed procedure is verified by related researches and the

results show good agreement with those of related researches.
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Table 1 Geometric data of butt welding
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Fig. 1 Model for butt welding analysis
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Table 2 Geometric data of butt welding

Weld length (x) 180 mm
Plate width 300 mm
Plate thickness(z) 16 mm
Root angle V-Type
Root surface 4 mm
Root opening 2.6 mm
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Fig.13 Model for butt welding analysis
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Table 3 Geometric data of fillet welding

Weld length (x) 180 mm
Web length 300 mm
Web thickness 12 mm
Flange length 119 mm
Flange thickness 12 mm
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Appendix: Material properties
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Fig.29 Specific heat
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